The unloading device medical gas cylinder often deforms and breaks in the production. For this purpose, an unloading device is designed in this paper, which describes its critical components and stress analysis in details. The finite element analysis has significant theoretical meaning and engineering application value to the structural analysis and design approach research of gas cylinders. In combination with the concept of finite element, the attentions and optimum selections are detailed in specific steps like ANSYS modeling, grids division, unit selection, loading and solving. Moreover, ANSYS software is used to simulate and calculate the stress on its link rod. Finally, the simulation result shows that, the link rod of unloading device meets the requirements in respect of stress and deformation.
Introduction
For the production and design of unloading system, various performance indices apply for different equipment. This paper focuses on the unloading device used for the production of medical gas cylinder. The main performance indices are: deformation generated by contacting gas cylinder, stress with the gas cylinder, selection of unloaded materials, operation convenience, and etc. The stress analysis and deformation are the most important factors. The unloading device designed in this paper is a four-rod linkage mechanism. Considering the plasticity of material and non-linearity of stress, nonlinear analytical solution is required. The term finite element firstly appeared in 1965, and it is widely applied in engineering till now. Through more than 30 years of development, both the theory and algorithm get improved increasingly. Along with the fast development of science and technology, the upgrade and replacement of products are accelerated. As a result, engineering technicians have to accept strict and high-quality training in engineering practice, theoretical attainment and calculation ability to design products suitable for the market demands in the shortest time. Nowadays, designing products using the finite element method has become a mainstream. A large batch of universal finite element software is coming out when the finite element theory is being improved, such as ANSYS, ADINA, ASKA, COSMOS, SUSTUS, and MARC, in which ANSYS is the most commonly used commercial software. In order to obtain accurate stress analysis, the ANSYS software is used for simulation [1] [2] [3] .
Status of Unloading System
As an important aid to many commodities, unloading system has main functions of accelerating running speed, simplifying the operation speed, facilitating the operation, reducing errors, interlinks or transfer, etc. For example, unloading system is one of main tools for multi-functional crane for aluminum electrolysis. Its main function is to feed the electrolyte materials to electric tank during the aluminum electrolysis, i.e., adding aluminum fluoride, fluoride salt, and other materials. Stamping is an important approach for metal products like stainless steel, and the stamping production line of stainless steel pot is mainly composed by the feed and unloading mechanism and the puncher. According to the features of outer circle cutting and processing unloading process for cylindrical magnets, an automatic unloading system is designed to reduce the labor cost and expense for this production line, and improve the production efficiency and product quality. The automatic unloading system effectively solves the problem of collision during the unloading of cylindrical magnets, increases the pass rate of products greatly, and reduces the labor number of workers. It brings conveniences to workers and equipment management. Meanwhile, the working environment is cleaner. Now the unloading systems available on the market have the following structure forms: unloading trough with conveyer belt, automatic unloading system with vacuum worktable, unloading with single or double stock bi, and etc.
Design of Structure
This paper mainly focuses on the unloading system for medical gas cylinder, which is cylindrical shape. Considering the firm engagement and contact, a V-shape stock pan and four-rod linkage are designed, as shown in Figure 1 . The pedestal is fixed and equipped with motor. It will apply torque to the link rods to make them drive the stock pan to descend or rise. Under the action of torque, the four link rods rise slowly, and produced gas cylinder contacts the stock pan in the air. Then, they descend slowly to the ground. The gas cylinder in this paper is a medical gas cylinder widely used on the market, 860mm long and 5mm thick, in diameter of 270mm. The static and dynamic properties of the pedestal are importance indices for assessing a high-performance machine, which have deciding effect on the processing, and accordingly directly affect the precision and quality of products. At present, the machines are mostly designed in improved and variant type, assisted by innovation. In such method, there are layout plans available for reference, and the designs are usually completed relying on the experience of designers. However, along with the fast development of science and development, the machine products tend to diversity and intelligence, and also to complexity inevitably. Therefore, accurate testing, analysis and demonstration must be carried out on the design scheme before the production. But all these works are impossible for limited experience of people. Computer aided engineering technology must be used. The bed is an important fundamental component of machine, of which the structure, dimension and layout affect the dynamic characteristics of the machine. If the bed is designed irrationally or with insufficient rigidity, deformation and vibration may occur on the bed, which will accordingly affect the performance of whole machine.
The receiving mechanism is widely applied to various machines and apparatus. It is composed by two steel plates in a shape of V trough to receive the gas cylinder. The produced gas cylinder will fall into the trough, so it is the component directly contacting the gas cylinder. It protects the gas cylinder by preventing rolling. As an important part of unloading equipment, the receiving mechanism functions as support of four link rods to receive the gas cylinder.
As an important part of unloading equipment, the four-rod linkage supports the receiving device to receive the gas cylinder. It applies torque to its own through the motor, so as to drive the whole mechanism to rise or descend. The spatial linkage is usually used in light industrial machinery, agricultural machinery, textile machinery, transportation machinery, machine tools, industrial robots, artificial limbs and aircraft landing gear.
Analysis of Key Components
The link rod is an important component to connect the receiving device. It has two functions. One is to support the gas cylinder, and the other is to always keep the receiving device level. Its deformation and stress relate to the safety and precision of the whole unloading system. Therefore, it requires a detailed analysis.
Firstly, a geometric model of link rod is built. Then, units and materials are defined, and the grids are divided on the geometric model, as shown in Figure 2 . Next, the model is constrained, as shown in Figure 3 . 
Conclusion
The unloading equipment is widely used in various engineering projects. By understanding the parameters of medical gas cylinder, an unloading system is designed in combination with mechanical knowledge. The finite element concept is used for the stress analysis of link rod, and the ANSYS software is used for simulation. The simulation shows that, the link rod designed in this paper meets design requirements in stress and deformation. This unloading system solves the receiving difficulties of medical gas cylinder in production, reduces the labor intensity of workers, and also brings convenience to the equipment management.
